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Introduction
Verily, Staphylococcus aureus is prevalent worldwide as a pathogen causing intra-mammary infections (IMI) in dairy cows and thus of economic significance to milk producing dairy farms, as it reduces milk quality and production. It has been found responsible for more than 80% of subclinical bovine mastitis, which may result in about $300 loss per animal [1] . Virulence factors of S. aureus are vital for the pathogenesis as well as for diagnosis of S. aureus. Clumping factor A (CLFA) is considered one of essential adhesion factors and has been identified as a virulence factor in an endocarditis model [2] . The role of coagulase (Coa) in IMI remains uncertain, but it is known that most S. aureus strains isolated from such infections in a matter of fact, coagulate bovine plasma [3] . Furthermore, S. aureus produces wide variety of exoproteins, including hemolysins that contribute to their ability to colonize and induce disease in mammalian hosts. Alpha hemolysin is cytotoxic while Beta-hemolysin is a sphingomyelinase expressed by the majority of strains isolated from IMI in bovines. It has been stated that both toxins increase S. aureus adhesion to epithelial cells of mammary gland [4, 5] .
S.aureus can produce one or more additional exoproteins, including toxic shock syndrome toxin-1 (TSST-1), staphylococcal enterotoxins A to U (SEA, SEB, SEC, SED, SEE, SEG, SEH, SEI, and SEJ), the exfoliative toxins (ETA and ETB), and Panton valentine leukocidin (PVL). These toxins play a prominent role in staphylococcal food poisoning and other types of infections in humans and animals. PVL is cytotoxin that leads to leukocyte destruction and tissue necrosis [6] .
Due to the limitations of cultural methods, the development of polymerase chain reaction (PCR)-based methods the simplex and multiplex PCR assays can be used as a rapid and sensitive diagnostic tool to detect the presence of S. aureus, provide a promising option for the rapid identification made in hours, rather than days consumed by conventional cultural methods [7] .
So, this study aimed to characterize S. aureus from clinically and subclinically mastitic cattle and buffaloes as well as detect some virulence factors such as hemolysins, thermo nuclease production, CLFA, PVL, Coa, alpha-hemolysin (Hla), Beta-hemolysin (Hlb), and enterotoxins.
Materials and Methods

Ethical approval
Ethical approval from cattle and buffalo' owners and assurance of anonymity, witnessed by a veterinarian from the Egyptian Veterinary Medicine Authority was obtained.
Animals and samples
202 milk samples were collected as follows 143 from mastitic cattle and buffaloes 94 and 49, respectively and 59 from apparently healthy cattle and buffaloes 35 and 24, respectively, 20 ml of milk samples were collected aseptically after cleaning of udder and throwing the first milk strips. (Table-2) .
Results
Table-3 shows results of tested animals, CM, obtained isolates, identified S. aureus, hemolytic activity, and thermo nuclease production. 
Statistical analysis
The prevalence to every test was calculated as the number of positive cattle divided by the number of examined cases within the specified period.
The Pearson and McNamara's Chi-square tests were respectively used to estimate the association between the CMT, the culture results (isolation and identification), phenotypic virulence factors and to compare the phenotypically identified isolates with the genotypic molecular methods using SPSS statistic software version 17.0.
Results and Discussion
Concerning results obtained from Table-3 CMTpositive prevalences of clinically mastitic cases were91.48% and 75.51% for cattle and buffaloes, respectively, as well as of subclinical mastitic cases 37.14% and 45.83% for cattle and buffaloes, respectively. The obtained high results of CMT in clinically mastitic cattle was 91.48% gave great agreement with Joshi and Shrestha [17] . While, CMT of apparently healthy cattle indicating subclinical mastitis the prevalence was 37.14% which is nearly similar to Mahmoud [18] . The gained CMT and clinical mastitis results for buffaloes was 75.51% nearly similar to Linda et al. [19] who found that prevalence of clinically mastitic buffaloes in hygienically untrained households was 60.4%. Whilst, CMT of apparently healthy buffaloes gave 45.83% indicating subclinical mastitis this result was nearly similar to Akhtar et al. [20] . Commenting on the isolation and identification performed in Egypt, results obtained from Table-3 was conspicuous that S. aureus was higher in clinically mastitic buffaloes than cattle with prevalences of 50% and 39.29%, respectively. Whereas, identified S. aureus was higher in subclinically mastitic cattle than buffaloes with prevalences of 80% and 72.73%, respectively. It was confirmed in Egypt that S. aureus considered the predominant among mastitis causing pathogens followed by Streptococcus agalactiae [21] and Escherichia coli [22] . The identified S. aureus prevalence from clinically mastitic buffaloes was nearly similar to Hameed [23] who noted that the prevalence of clinical bovine mastitis caused by S. aureus was 53.85% in buffaloes from Tehsil Burewala Pakistan. However our result concerning the identification of S. aureus from clinically mastitic cattle 39.29% and from subclinical mastitic cattle and buffaloes 80% and 72.73% coincides with Hase et al. [24] .
Herein, from Table-3, it is overt that the total hemolytic activity of S. aureus isolated from clinically mastitic cases was assessed and all the isolates 100% were completely hemolytic, α hemolysis results were 36.4% and 20% for cattle and buffaloes respectively. In addition to that, β hemolysis results were 63.6% and 80% for cattle and buffaloes respectively. Furthermore, the total hemolytic activity of subclinical mastitic S. aureus was 56.25%, α hemolysis results were 25% and 50% for cattle and buffaloes, respectively. Moreover, β hemolysis results were 37.5% and 0.0% for cattle and buffaloes respectively. Herby, the higher total hemolytic activity of S. aureus from clinically mastitic cases 100% [25] . Results obtained in Table-3 express the result of (TNase) produced from isolated S. aureus as follows total result of positive (TNase) production from clinically mastitic cases was 25%, but the result of subclinically mastitic cases was 56.25% our obtained results were lower than that obtained by Hamama [26] . Referring to results of Table-4 and Figures 1-4 which indicate implementation of simplex PCR for confirmation of isolates using 16S rRNA which proved that 100% of the isolates were [29] . It is apparent from Table-4 and Figures-4, -12 , and -13) that there located genetic confirmation of the phenotypic hemolytic results, performed by testing the presence of Hla and Hlb genes and the existence rates were 34.4% and 43.75% within the isolates, respectively that's basically concurred [30] . Some Staphylococci produce staphylococcal enterotoxins (SEs) involved in staphylococcal food poisoning syndrome in humans, especially in the TSST-1, the ETA and ETB that cause staphylococcal scalded skin syndrome in children and newborns. Recently, 19 serologically distinct SEs have been identified. Hence, the genotypic results of this study might help to better understand the prevalence and distribution of S. aureus clones among bovines and will help to assess control strategies for S. aureus infections [32] .
Conclusion
It is concluded that simplex and multiplex PCR assays can be used as rapid and sensitive diagnostic tools to detect the presence of S. aureus and characterize its virulence factors that help in detection of severity of infection, distribution and stating preventive and control strategies.
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